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Abstract

Metastasis of Renal Cell Carcinoma (RCC) to the paranasal sinuses is extremely rare, with
approximately 100 cases reported in the literature. We report the case of a 60-year-old man with a
history of clear cell RCC, who presented 30 months after nephrectomy for his primary tumor. His
symptoms included right-sided facial asymmetry, severe facial pain, and right-sided nasal airway
obstruction. CT and gadolinium enhanced magnetic resonance images showed opacification of the
right maxillary sinus with a large sinus mass filling the antrum with destruction of the horizontal
process of the maxilla and invasion of the alveolar ridge (Figure 1). The tumor was biopsied through
a transantral approach and histological examination was consistent with clear cell RCC. There were
no additional metastases present upon investigation with CT of the chest, abdomen, and pelvis. The
patient underwent a standard right globe sparing radical maxillectomy and reconstruction with an
anterior-lateral thigh microvascular free tissue transfer. Pre-operatively, the tumor was embolized
in an effort to reduce intraoperative blood loss. Final histopathology confirmed metastatic renal
cell carcinoma-clear cell variety with negative surgical margins. Although rare, metastatic renal cell
carcinoma must always be considered during evaluation of new sinonasal lesions, with or without
a prior history of nephrectomy, especially if systemic signs such as hematuria or suspicious CT
findings such as bone erosion are present. Epistaxis and nasal obstruction are the most common
presenting signs but several atypical presentations have been reported. A correct diagnosis requires
a thorough clinical history, radiological evaluation, and biopsy with consideration of propensity for
bleeding during both biopsy and surgery. Prompt evaluation and treatment of metastatic RCC can
considerably improve quality of life and survival in select patients.

Introduction

Renal Cell Carcinoma (RCC) is the most common histologic type of kidney malignancy and
upon diagnosis, 30% of patients already have metastasis to a distant site [1]. The most common
sites of metastasis of RCC are the abdomen, brain, liver, lungs, bones, and adrenal glands [19]
and compared to these sites, metastasis to the sinonasal region is extremely rare. However, RCC
is known to metastasize to unusual sites and is the most common malignant tumor to metastasize
to the paranasal sinuses, with approximately100 cases reported in the literature. Metastasis to these
sites has been reported even years after curing with primary surgery [8]. We report a case of clear cell
renal cell carcinoma with metastasis to the maxillary sinus treated with preoperative embolization
and radical maxillectomy and include a comprehensive review of the literature (Table 1) regarding
metastasis of this rare malignancy to the paranasal sinuses.

Case Presentation

A 60-year-old man presented for the evaluation of right-sided facial asymmetry, severe facial
pain and right side nasal airway obstruction. There were no vision changes, diplopia, epistaxis or
epiphora. Imaging studies revealed opacification of the right maxillary sinus with a mass filling
the antrum with destruction of the horizontal process of the maxilla and invasion of the alveolar
ridge (Figure 1). The patient’s past medical history remarkable for a T3a, NX, M0, Grade 2
renal cell carcinoma-clear cell variety treated by left radical nephrectomy performed 30 months
prior. Histopathology at that point showed an 8.9 cm unifocal renal mass limited to the kidney
extending into a major vein. Resection margins and the attached left adrenal gland were negative
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Table 1: Paranasal sinus metastases of RCC: Summary of cases and review of the literature.

Diagnosis of | Interval between
Sex/Age at . metastasis diagnosis of Treatment of . Survival after discovery
) . Location . . . Presenting symptoms ) . Reference #
diagnosis before primary | primary tumor primary tumor of metastasis to sinus
treatment and metastasis
76/M Sphenoid sinus NA NA NA D'p"’p'a*p’gﬁf's' facial NA 3]
62/M Ethmoid sinus Yes Metastasis first - Epistaxis and anemia | Disease free at 5 months [4]
. . Epistaxis and nasal .
60/M Maxillary sinus No 6 years Nephrectomy obstruction Disease free at 1 year [5]
61/M Ethmoid sinus Yes Metastasis first - NA Disease free at 1 year [6]
Nasal obstruction, post
65/M Maxillary sinus No 7 years Nephrectomy nasal drip, cough, and NA [7]
pressure sensation
58/M Maxillary sinus No 11 years Nephrectomy Epistaxis NA [8]
60/F Maxillary sinus No 10 years Nephrectomy Hyposmia, pain NA [8]
) . Epistaxis, nasal
87/F Maxillary sinus No 8 years Nephrectomy obstruction NA [8]
73IM Ethmoid sinus Yes Metastasis first - Epistaxis NA [8]
60/M Maxillary sinus No 6 months Nephrectomy NA NA [8]
Ethmoid sinus No 6 years Nephrectomy Epistaxis Recurrence 8 years after
surgery
62/M Sphenoid sinus No 14 years Nephrectomy Epistaxis Recurrezﬁfgler);ear after [9]
Maxillary sinus No 15 years Nephrectomy LeS|on'not|ced on No recurrence at 5 year
physical exam follow up
53/M Sphenoid sinus No 10 years Nephrectomy Nasal qbstructlon and No recurrence at 18 [10]
facial pressure month follow up
Ethmoid and Epistaxis and nasal
67/M Sphenmd No 3 years Nephrectomy obstruction NA [10]
sinuses
78/NA Frontal sinus No 5 years Nephrectomy NA Death after 2 months [11]
73INA Ethmoid sinus No 17 years Nephrectomy Epistaxis NA [12]
58/NA '\;I;):J!ery No 11 years Nephrectomy Nasal obstruction NA [13]
. Ptosis, frontal swelling,
60INA Ethmoid and Yes Metastasis first : headaches, and No recurrence at 3 [14]
maxillary sinus ) . months
epistaxis
72IM Ethmoid sinus Yes Metastasis first - Epistaxis Death after 4 months [15]
Numbness of the
L left side of the face,
74IM Sphenoid sinus No 12 years Nephrectomy reduced visual acuity, NA [16]
and ptosis
58/M Frontal sinus Yes Metastasis first - Frontal swelling NA [17]
57/M Ethmoid sinus Yes Metastasis first - Headache and No recurrence at 30 [18]
epistaxis months post treatment
T9/F Ethmoid a nd Yes Metastasis first - Epistaxis No recurrence at 9 [19]
Frontal sinus months
53/M Sphenoid sinus Yes Metastasis first - Rhinorrhea NA [20]
65/M Maxillary sinus Yes Metastasis first - Epistaxis, smu_sms, and NA [21]
proptosis
' s ’ ) Poor prognosis so
Maxillary and Epistaxis, facial pain, o .
56/M ethmoid sinus No 7 years Nephrectomy and headache palliative ra_dlotherapy [22]
provided
70/M Sphenoid sinus Yes Metastasis first - D|p|9p|a and visual Lost to follow up [23]
disturbances
67/M Ethqu and No 10 years Nephrectomy Nasal obstruction No recurrence at 46 [24]
sphenoid sinus month follow up
47/M Ethmoid sinus No 17 years Nephrectomy Nasal ob.struc.tlon and No recurrence at 9 [25]
epistaxis months follow up
50/M Maxillary sinus Yes Metastasis first - Nasal O::;:J:;'on and Recurrence at 1 year [26]
60/M Maxillary sinus No 6 months Nephrectomy Intermittent e.plstaX|s NA [27]
and pain
73IM Ethmoid sinus No 2 years Nephrectomy Epistaxis NA [28]
65/F Ethmoid sinus No 4 months Nephrectomy Epistaxis anq nasal - Death after 8 months from [29]
obstruction brain metastases
Frontal sinuses
85/M and ethmoid Yes Metastasis first - Intermittent Epistaxis NA [30]
sinuses
60/M Frontal sinus No 3 years Nephrectomy Nasal obstruction NA [31]
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54/M Maxillary sinus No 7 years Nephrectomy Epistaxis NA [32]
Frontal and . )
42/M ethmoid sinuses No 10 years Nephrectomy Epistaxis NA [33]
59/W Ethmoid sinus Yes Metastasis first - Diplopia and discomfort No recurren_ce at 2 vears [34]
after diagnosis
58/M Maxillary sinus No 2 years Interferon therapy Nasal obstruction No recurrenpe at 3 years [35]
after diagnosis
Maxillary sinus Yes Metastasis first - Epistaxis Recurrence in 2 years o
73IM contralateral sinus [36]
. h Nasal obstruction and | No recurrence at 1 year
Maxillary sinus No 15 months Nephrectomy ) )
epistaxis follow up
48/M Maxﬂlary and Yes Metastasis first - Epistaxis Death after 1 year from [36]
ethmoid sinuses general metastases
73M Ethmoid sinus Yes Metastasis first ; Epistaxis No recurrence at 3 years [37]
follow up
58/M Ethlm0|d a}nd Yes Metastasis first . Proptosis and No recurrence at 62 (38]
maxillary sinus headaches months follow up
50/M Ethmoid sinus No 6 years Nephrectomy ExoPhthalmos.’ ocular | No recurrence at 6 years [39]
and nasal stiffness follow up
63/M Ethmoid sinus No 2 years Nephrectomy Epistaxis No recurrence at 1 year [40]
after surgery
Ethmoid and .
66/M sphenoid No 5 years Nephrectomy Nasal obstruction and | No recurrence at 1 year [41]
. headaches after surgery
sinuses
50/W Maxillary sinus No 10 years Nephrectomy Nasal pbst'ructlon,' NA [42]
hyposmia, sinus pain
35/M Maxillary sinus Yes Metastasis first - Mass in maxnlary Degth 2 ygars aﬁ_er [43]
region primary diagnosis
65/M Ethmoid sinus No 15 years Nephrectomy Swelling and proptosis Lostto fg:l(;)'\:zhusp after 2
Ethmoid and No recurrence at 4
58/F sphenmd No 10 years Nephrectomy Epistaxis months follow up [44]
sinuses
40/F Ethmoid sinus No 12 years Nephrectomy Swelling _|n frontal | Symptomatically improved
region at 6 months follow up
79/F Ethmo@ and Yes Metastasis first - Epistaxis Asymptolnjlatlcl 9 months [45]
frontal sinuses after initial diagnosis
NA Maxillary sinus NA NA NA Epistaxis NA [46]
NA Maxillary sinus NA NA NA Epistaxis and pain NA [47]
70/M Sphenoid sinus Yes Metastasis first ; Diplopia and visual - Lost to follow up after 3 48]
disturbances months

F: Female; M: Male; NA: Not Available

Table 2: Presenting symptoms of RCC metastases to the paranasal region (52
cases).

Presenting complaint Frequency | Percentage
Epistaxis 32 55.20%
Nasal obstruction 16 27.60%
VISL.Jal dlsturbarlces (diplopia, ptosis, reduced visual 8 13.80%
acuity, proptosis)

Other 20 34.50%

Table 3: Involved sites of paranasal sinus metastases of RCC (52 cases).

Involved site Frequency Percentage
Ethmoid sinus 29 50.00%
Maxillary sinus 23 39.60%
Sphenoid sinus 11 19.00%
Frontal sinus 6 10.30%

for malignancy. The right maxillary sinus tumor was biopsied via a
transantral approach and a diagnosis of renal cell carcinoma-clear cell
variety was obtained. CT scan of the chest abdomen and pelvis showed
no evidence of additional metastases and the patient underwent a
standard right globe sparing radical maxillectomy and reconstruction
with an anterior-lateral thigh microvascular free tissue transfer.
Preoperatively the tumor was embolized with Gelfoam™ powder
(Pharmacia & Upjohn Co, New York) which significantly reduced
intraoperative blood loss and obviated the need for blood transfusion
(Figure 2). Radical maxillectomy specimen showed a lateral surface

Figure 1: Companion axial (A) and coronal (B) non-contract computed
tomography and gadolinium enhanced magnetic resonance images of the
large right maxillary sinus mass with bone erosion.

with intact turbinate and nasal wall and superior surface with an
intact orbital floor thinned by tumor (Figure 3). Final histopathology
of the maxillary specimen revealed metastatic renal cell carcinoma-
clear cell variety with negative surgical margins (Figure 4). The patient
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Figure 2: Pre (A) and post (B) embolization images of the preoperative
embolization of the large hyper-vascular maxillary sinus tumor. Note the coils
deployed in the proximal internal maxillary to assure maximum reduction in
arterial flow into the tumor.

3B

Figure 3: A. Radical maxillectomy specimen lateral surface with intact
turbinate and lateral nasal wall. B. Superior surface with intact orbital floor
thinned by tumor.

recovered well and was discharged from the hospital tolerating a
mechanical soft diet and continues to be followed closely.

Discussion

Renal cell carcinoma is relatively rare and represents only 3% of
all malignant tumors. It is slow growing and only 10% of patients

Figure 4: A. Final pathology specimen showing metastatic clear cell renal
cell carcinoma replacing bone in the wall of the maxillary sinus deep to intact
maxillary sinus mucosa (H&E 40x). B. High power identification of classical
renal cell carcinoma (H&E 200x).

have the classical presentation of flank pain, palpable abdominal
mass and hematuria [49]. Although hematuria is present in 90% of
patients, it is typically intermittent and microscopic, which prevents
early detection [34]. Many times the metastasis is detected before
the primary tumor and a third of patients with RCC have metastasis
at diagnosis. Of the remaining two thirds, 50% have recurrence of
the disease even after treatment of the initial lesion [21]. RCC has a
predilection for metastasis to the lungs (75%), lymph nodes (65%),
bone (40%), and liver (40%), with metastasis to the head and neck
region only accounting for 15% of cases. Within the head and neck,
the most common locations for metastasis are the paranasal sinus,
throat, oropharynx, temporal bone, thyroid and parotid gland, in
order of decreasing frequency [15]. Though metastasis to paranasal
sinuses is relatively rare, RCC is the most common infraclavicular
tumor to metastasize to the paranasal sinuses and accounts for 49%
of cases, followed in order of decreasing frequency by bronchus,
urogenital ridge, breast, and GI tract metastases [16].

The methods of renal cell carcinoma metastasis described in the
literature are both hematogenous and lymphatic. One route that has
been described is through the inferior vena cava, heart, lungs, and
maxillary artery, in which case concurrent metastases to the brain
and lung are possible. However, RCC potentially bypassing the
lungs through the fine pulmonary filter beds has been described in
the literature [52], along with regression of microscopic seeding of
the lung parenchyma through an immunological mechanism [22].
Another potential hematogenous route of spread is retrograde flow
through the valveless vertebral venous plexus, intracranial venous
plexus, and cavernous venous plexus to the paranasal sinuses [19,40].
The lymphatic route that has been hypothesized is retrograde flow
through the intercostal, mediastinal, or supraclavicular lymph nodes
to the head and neck region [22]. Several of these methods bypass the
heart and lungs and create an opportunity for an isolated sinonasal
metastasis, as seen in our case report.
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The most common presenting signs of RCC metastasis to the
paranasal sinus from our evaluation of 58 cases in the literature
demonstrated in Table 2 and include epistaxis (55%) and nasal
obstruction (28%) [3-48]. However other presentations including
diplopia [3,23,34,48], proptosis [21,38,44], pain [8], hyposmia [8,42],
headache [14,18,22,38,41], numbness of the face [16], and facial
swelling have also been reported [14,17,44]. These symptoms often
lead to radiological examination that shows a hypervascular mass
in the nasal cavity or paranasal sinuses, and a primary sinonasal
tumor such as angiofibroma, hemangiopericytoma, hemangioma, or
sinonasal glomus tumors is usually first suspected [50]. CT scan is
helpful in assessing characteristics of the lesion that hint towards it
being benign or malignant, such as bone erosion, remodeling, and
hypervascularity. However, the literature supports the use of MRI
when the extent of the lesion is too large to confirmed by CT alone
[9,19]. RCC metastases can have similar radiological appearances to
primary malignant lesions of the sinonasal cavities so it is important
to consider a renal origin when indicators such as enhancement,
destruction, and lack of tumoral calcification are observed [15].
Surgical removal of the metastatic tumor and histologic examination
supported by immunohistochemical staining is necessary to confirm
presence of the primary renal cell carcinoma [51]. Risks of the biopsy
include hemorrhage and selective embolization has been advocated
by some authors, especially in individuals with a known history of
nephrectomy, due to the hypervascular nature of the tumor [19].
Once pathology results suggest RCC, the renal system and other areas
prone to RCC metastasis such as the lungs, bone, and brain should
also be examined [19], with urinalysis, ultrasonography, and total
body CT being cited in the literature as vital portions of the diagnostic
workup [15,33]. One author also advocates for the use of PET-CT as
a preferred modern imaging modality, citing its ability to detect both
anatomical and physiological presence of the disease [33].

Based onourreviewof 58 casesin theliterature, the most commonly
involved metastatic sites of the paranasal sinuses are demonstrated in
Table 3 and include the ethmoid sinus (29 cases, 50%), maxillary sinus
(23 cases, 39.6%), sphenoid sinus (11 cases,19%), and frontal sinus (6
cases, 10.3%). Cases in the literature have also described metastasis to
the orbit, nasopharynx, nasal septum, nasal tip, and pterygopalatine
fossa [9]. Metastatic lesions of RCC can present themselves before the
primary renal tumor has been detected and of the cases analyzed, 21
(36.2%) had diagnosis of the metastasis before the primary tumor. It
is also possible that the primary renal tumor is not detectable during
initial investigations of the metastatic lesion. Matsumoto et al. [36]
describe a case where a renal source for the metastatic RCC lesion
could not be found initially but was detected 8 months later, after the
patient had already undergone a total maxillectomy.

Metastatic RCC to the paranasal sinuses can present many years
after nephrectomy for the primary tumor and our literature review
revealed that 13 cases (23%) had confirmed metastases 10 years or
more after undergoing nephrectomy for the primary tumor. Two
separate cases describe metastatic RCC, both to the ethmoid sinus,
presenting 17 years after nephrectomy for the primary tumor [12,25].
Consecutive metastases to the ethmoid, sphenoid, and maxillary sinus
in the same individual have also been reported presenting 6 years,
14 years and 15 years respectively after nephrectomy for the primary
tumor [9]. Therefore a strong element of clinical suspicion must
always be present when evaluating new sinonasal tumors in patients
that have a history of renal cell carcinoma, even after successful
nephrectomy for the primary renal tumor or successful treatment for

a past RCC paranasal sinus metastasis.

The prognosis of metastatic RCC is generally poor, with a median
survival of only 7-11 months [4]. However, an early-stage diagnosis
with resection of a solitary metastatic lesion following nephrectomy
has been reported to increase survival rate considerably, with a two
year survival rate of 41% and a 5 year survival rate of 13%. Survival
is much lower when multiple organ metastases are present, with 5
year survival rates of 0% to 7% reported [15,33]. Treatment of the
metastatic lesion is controversial and survival of patients treated
with surgery has not shown to be considerably greater than full
dose radiotherapy [22]. However, some authors have argued that
preoperative embolization followed by endoscopic resection is
extremely safe and effective in patients with isolated lesions, while
also providing an opportunity for significant symptom relief during
administration of systemic adjuvant therapy in those with widely
disseminated disease [10].

Conclusion

RCC is a relatively rare tumor but must always be considered
during evaluation of new sinonasal lesions, with or without a prior
history of nephrectomy. RCC metastasis to the paranasal sinuses has
an unpredictable timeline that does not necessarily have to include
seeding of other sites, and the maxillary and ethmoid sinuses are the
most commonly involved locations. Epistaxis and nasal obstruction
are the most common presenting signs and may be the only clue to
the presence of the disease, but many atypical presentations have
been reported. A thorough clinical history, radiological evaluation,
and biopsy are required to establish a diagnosis and propensity for
bleeding during both biopsy and resection of the lesion must always
be considered. Several factors play a role in prognosis but prompt
evaluation and treatment can considerably improve quality of life and
survival in select patients.
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